The study of the radionuclide concentration levels in soil and water samples in Eagle, Atlas and rock cement companies in Port Harcourt was carried out. Soil and water samples collected from the respective premises were analyzed using the gamma -ray spectrometry. The average absorbed dose rates of the soil samples were 49.27nGy/h, 45.21nGy/h and 42.33nGy/h for Eagle, Atlas and Rock cements respectively while the water values were 22.16nGy/h, 20.75nGy/h and 19.37nGy/h for the respective companies. Mean dose rate equivalents of 0.18mSv/y and 0.39mS/y were obtained for the water and soil samples. These results are lower than the International Commission on Radiological Protection (ICRP) maximum permitted limit and therefore, have no significance radiological health burden on the environment and the populace. @JASEM
Industrial and domestic activities such as oil exploration and exploitation, manufacturing and process industries may lead to the perturbation of the natural ecosystem and the environment that ultimately occurs as pollution.
Increase in the background ionization radiation from numerous sources has various health side effects on the populace. Some of the sources of radiations are cosmic rays and natural radionuclide in air, food and drinking water (NCRP, 1976) . Radiation exposure can be external: natural radionuclides and cosmic rays and internal: food, drinking water and the mineral contents of the body.
The natural radionuclides in the earth or soil and water of an environment are present as daughters of uranium ( 238 U), thorium ( 232 Th) isotopes distributed by natural geological and geochemical processes in addition to potassium (4%) and small quantities of fissionproduct residues 137 Cs from atmospheric weapon test (Trimble, 1968) . Exposure to excess level of background ionization radiation causes somatic and genetic effects that tend to damage critical and/or radiosensitive organs of the body, which ultimately can lead to death (Ajayi, 1999) . The major raw materials for the production of cement are limestone (CaCO 3 ), shale ash and ion oxide. They also contain some elements like gypsum, which contains silicates and aluminates that have ionization tendency (White, 1981) .
The natural radionuclide levels have been studied in surface soils in Ijero-Ekiti (Ajayi, et, al. (1995) ), in soil and water around a cement company in Ewekoro by Jubiri et, al. (1999) and in rocks found in Ekiti by Ajayi et, al(1999) .
Results from these studies revealed non-significant levels of radionuclides in the environment. Port Harcourt, a major seaport in the Niger-Delta, plays host to a number of companies that are involve in manufacturing, packaging, processing and oil activities. The various rivers crisscrossing the city encourage the sitting of industries in the hinterland. Three cement companies, sited at Onne and Rumuolumeni exist in the city. They are Eagle, Rock and Atlas cements. Their main operations involve the bulk importation of the cement (dust) and then packaging into various sizes for domestic and industrial usages. Part of the operations take place in the ship berthed in the river such as the New Calabar River for Eagle cement and River Nmu Ngololo for Rock and Atlas cements. The locations of these companies are shown in Figures 1 and 2. The awareness of the potential degradation of the environment by the activities of these companies is on the increase and there have been various claims and counterclaims of degradation of the surface soil and rivers by the host communities. This study, therefore, determine the level of natural radionuclide concentrations in the soil and water in around the plants, estimates the level of degradation of the radioactive equilibrium of the areas and ascertain the radiological health side effects on the populace and the environment.
EXPERIMENTAL METHODS Sample Collection and Preparation:
Nine soil samples of about 500g were collected from the respective cement company's premises and three samples were collected from the host community as indicated in Table 1to serve for comparative assessment. The samples were kept in polyethene bags and were properly labeled as shown in Table 1 and taken to the laboratory for gamma (γ ) ray analysis. The water samples were collected from the rivers where the ships are berthed. About 6 litres of water were collected at three points in each river. They are the berthing position of the ship, 500m upstream and 500m downstream. The water samples were stored in a refrigerator and kept for 30 days for secular equilibrium to be established before the γ-ray analysis. Gamma ( γ ) ray Analysis: The method of γ -ray spectrometry as has been severally reported (Ajayi et, al. (1990) ), Jubiri, et, al. (1999) Th respectively. The soil samples were sieved through a 2mm mesh screen and then placed in a container for 28 days to enable them reach secular equilibrium before the analysis. The spectral for the soils were measured by counting for 2 hours and the area under the photo peaks were computed using the algorithm of the MCA. The water samples were transferred to a one-litre Marinelli sample container, which fits into the detector. Counting was done for 10 hours because of the natural low activities of radionuclides in water.
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The areas under the photopeaks were similarly computed as in the soil samples. Environmental shielding for the water was achieved using a Canberra 10cm thick lead castle and 5cm thick lead castle was used for the soil (Farai and Sanni, 1992 Th respectively were computed using the relation (Beck, et. al, 1972 ) . 
RESULTS AND DISCUSSION
The mean specific activities of the radionuclides concentration levels are presented in Tables 2 and 3 for soil and water samples respectively. Table 4 shows the calculated absorbed dose rates for all samples. The average absorbed dose rates of soil samples range from 49.27 nGy/h for Eagle Cement to 42.35nGy/h for the Rock cement and from 22.16 nGy/h to 19.37 nGy/h for the Eagle cement and Rock Cement's water samples respectively. The values of the dose equivalents of the soil samples for all the companies are lower than the average world soil average of 0.7mSv/y (ICRP, 1991). The dose equivalents of all samples are comparable with those reported in literature (Myrick, et al (1983) and Jubiri et, al. (1999) . The results show that the Eagle cement company, with longer period of operation has higher absorbed dose rates than the newly established Atlas and Rock Cements. The trend of the results in the soil samples shows that the specific activities of the radionuclides are higher in the storage/baggage Avwiri, G O area for the companies compared to the other areas within the premises. Also, the radionuclides activities are higher than that of the host community. These results suggest that the sitting of the companies may have degraded the immediate environment minimally. The water samples revealed that the dose rates are highest at the berthing/baggaging stations with a gradual decrease downstream. Though the dose equivalents are within the acceptable values for water, the toxicity of cement will naturally perturb the chemical equilibrium of the riverbanks thus making them unsuitable for natural fish breeding. Generally, these results show that the radiological health burden due to the operations of these companies on the human populace is very insignificant and has neither health implications nor affect the background ionization radiation and the results obtained could therefore be that due to natural ionization radiation of the environment.
Conclusion:
The study of the radionuclide concentration levels in soil and water in/around Eagle, Rock and Atlas cement companies in Port Harcourt has been carried out. The average dose rates equivalent of 0.18mSv/y and 0.39 mSv/y were obtained for the water and soil samples respectively. These values are lower than the MPL and therefore do not pose health problems to the populace of the host communities and do not affect the background ionization radiation of the environment. However, these values may increase with longer period of operation. 
